###### Strengths and limitations of this study

-   This is a national, multicentre, randomised controlled study to evaluate the impact of a new and innovative prescription support-tool for chronic management of oral antithrombotic prescriptions (single, dual or triple therapy).

-   A scientific committee and an expert committee have developed and validated 30 clinical vignettes that we will use to evaluate the prescription support-tool.

-   Selected physicians may not be representative of general practitioners or cardiologists because they are volunteers.

-   Non-access to the prescription support-tool in the control arm cannot be completely guaranteed (contamination bias).

-   The study will be undertaken in France, which could limit generalisability.

Introduction {#s1}
============

Antithrombotic (AT) drugs, which include antiplatelet and anticoagulant therapies, are used to prevent and treat many cardiovascular disorders.[@R1] With the increase in prevalence of cardiovascular diseases and medical progress, these treatments are increasingly being prescribed all around the world.[@R1] Furthermore, ATs are the most frequent drug class implicated in serious and fatal adverse drug events, particularly bleeding events,[@R2] among which 70% could be preventable.[@R4]

AT combinations (dual or triple AT therapy) greatly increase this risk. For example, Hansen *et al* reported a 3.1-fold higher risk of fatal and non-fatal bleeding with dual warfarin and clopidogrel therapy and a 3.7-fold higher risk with triple therapy (warfarin, aspirin and clopidogrel) than warfarin monotherapy in patients with non-valvular atrial fibrillation.[@R5] So far, no study has evaluated the rate of prescriptions of AT combinations not complying with guidelines for adults, taking into account the drugs prescribed and also the dosage and duration of the prescription. Although tools assessing inappropriate prescribing such as the Beers or STOPP/START criteria[@R6] have a section dedicated to ATs, they mention only a few conditions for prescribing AT combinations and are relevant to older people only. Only one Canadian cohort study was specifically designed to assess the appropriateness of AT combinations in adults.[@R8] It concluded that approximately 15% of patients with AT combinations had inappropriate dual or triple oral AT therapy. However, the appropriateness of the prescribing was limited to the type of drugs combined and did not cover duration and dosage.

To assess the appropriateness of prescribing oral AT combinations (considering number of drugs, type of drugs, dosage and duration at the same time) in a French cohort of adults, we performed a systematic review of international guidelines (2012--2018) to define which oral AT combination is recommended, when and for how long.[@R9] Guidelines dealing with oral AT combinations were numerous (n=70) and none encompassed all the clinical situations requiring oral AT combinations. This review highlighted the difficulty for a physician to quickly find the most up-to-date recommendation and the one most relevant to the patient's clinical situation. These findings, agreeing with clinical experience, led us to synthesise all the recommendations into a prescription support-tool ([figure 1](#F1){ref-type="fig"})[@R9] to help physicians prescribe oral AT combinations.

![2019 synthesis of recommendations for chronic management of antithrombotic combinations.](bmjopen-2018-025544f01){#F1}

Our hypothesis is that this prescription support-tool would improve the prescription of oral ATs to comply with guidelines. Our primary objective is to assess the impact of this tool on improving the prescription of oral ATs to comply with guidelines (in terms of number of drugs, drug class, dosage and duration at the same time).

Methods and analysis {#s2}
====================

Study design, study setting and eligibility criteria {#s2a}
----------------------------------------------------

A web-based, open randomised controlled trial involving clinical vignettes will be performed in France via an online survey. This study will be conducted among French general practitioners and cardiologists involved in outpatient settings. Physicians with an exclusive hospital practice will not be eligible.

Physicians will be identified and contacted to participate in the online survey by email via physician associations, social networks or word of mouth. The survey will gather information on physicians' characteristics, including age, sex, medical specialty (cardiologist or general practitioner), place of exercise (hospital or ambulatory setting), years of medical practice, approximate proportion of patients prescribed oral AT combinations in their practice (≤5%, 6%--10%, 11%--20% or ≥21%), whether physicians feel comfortable or not with management of oral AT prescriptions (totally, partially, rarely, never) and whether physicians know where to find the most recent guidelines on oral AT prescriptions. Then, physicians will be randomised to two arms: the experimental arm, having access to the prescription support-tool ([figure 1](#F1){ref-type="fig"}),[@R9] and the control arm, with no prescription support-tool. For physicians in the experimental arm, the prescription support-tool will be provided with an explanatory guide (online [appendix 1](#SP1){ref-type="supplementary-material"}),[@R9] both downloaded (or just viewed) online in pdf format. Then, participants from both arms will be presented three different clinical vignettes illustrating outpatient clinical situations and will be asked to propose prescriptions for each clinical vignette (oral AT or not, number of oral ATs, type of oral ATs, dosage of each oral AT and duration of the prescription) by answering four multiple-choice questions (each question on a separate web page). Question 5 will evaluate the degree of confidence of physicians have that their prescription of ATs complies with guidelines on a scale of 0--10. Physicians in the experimental arm will answer each question with the help of the tool, downloadable (or viewable on each page). At the end, we will ask physicians of the experimental arm to rate, on a scale from 0 and 10, the usefulness of the prescription support-tool, how much they would be willing to use this prescription support-tool in their practice and if they would recommend its use. Physicians in the control arm will be asked to answer according to their actual clinical practice as closely as possible. Once the answer is given, physicians cannot go back or change their answers. Physicians must answer the questions consecutively; however, they will be allowed to stop and continue at any time (on the same computer). Physicians from the control arm will be able to download the prescription support-tool once they have completed their answers for the three clinical vignettes.
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The scientific and expert committee have created and validated 30 clinical vignettes. To ensure that each clinical vignette will be read the same number of times in both arms, we created two randomised lists of clinical vignettes in blocks of 30 (one list per trial arm). Clinical vignettes will then be allocated consecutively 3 by 3 to each physician, according to the arm in which he/she was randomised. Therefore, in each arm, for every 10 physicians randomised, all clinical vignettes will be read once. The randomisation unit will be the physician and the unit of analysis the clinical vignette. Three clinical vignettes per physician was a middle ground to ensure the feasibility of the study considering both participants' availability (acceptable time to complete the clinical vignettes) and statistical need (number of clinical vignettes needed). To maximise the participation rate, physicians will be sent reminders every 20 days.

Outcomes {#s2b}
--------

The primary outcome is prescription of oral ATs that comply with guidelines in terms of number of drugs, drug class, dosage and duration at the same time, which will be termed fully appropriate prescription. An expert committee will determine the correct answer, based on the prescription support-tool ([figure 1](#F1){ref-type="fig"}).[@R9] Secondary outcomes are (1) prescription of oral ATs that comply with guidelines in terms of number of drugs, drug class, dosage and duration, each assessed separately; (2) prescription of oral ATs that comply with guidelines (fully appropriate prescription, number of drugs, drug class, duration and dosage each assessed separately) by medical specialty of physicians responding (cardiologist or general practitioner); (3) the degree of confidence of physicians have that their prescription of ATs complies with guidelines; (4) for physicians allocated to receive the prescription support-tool only, the overall usefulness of the tool.

Intervention {#s2c}
------------

We developed, from a systematic review of international guidelines published between 2012 and 2018,[@R9] a prescription support-tool to help physicians prescribe oral AT combinations for complying with guidelines. This prescription support-tool synthesises, on a double-sided page, selected international guidelines on chronic management (at least 1 month) of oral AT combinations (indication, drugs, dosages and duration) in adults, without considering in-hospital management and bridging therapy ([figure 1](#F1){ref-type="fig"}).[@R9] We excluded particular clinical situations that require inevitably specialist medical advice: active cancer, autoimmune diseases, haemophilia, HIV, paediatrics and pregnancy. The following pathologies were included in this tool because they are the main causes leading to the prescription of ATs (single, dual or triple therapy) in adults:[@R1] non-valvular atrial fibrillation, coronary artery disease, ischaemic stroke, valvular heart disease, peripheral artery disease and venous thromboembolism. Therefore, this tool covers prevention of ischaemic and/or embolic events in patients with a history of coronary disease (stable coronary disease or acute coronary syndrome), non-valvular atrial fibrillation, peripheral artery disease, venous thromboembolism disease, ischaemic stroke (and transient ischaemic attack) and/or valvular heart disease (bioprosthesis, mechanical valve and transcatheter aortic valve replacement). It does not cover primary prevention in other scenarios such as patients without those conditions but at low or high-risk for ischaemic events ([figure 1](#F1){ref-type="fig"}).[@R9] Our tool also specifies the type of oral ATs that should never be combined (combinations of oral anticoagulants (OACs), combinations of P2Y12 inhibitors or combining one OAC with one potent P2Y12 inhibitor, namely ticagrelor or prasugrel), the clinical situations in which oral AT combinations are never indicated and the contraindications of ATs. This prescription support-tool aims to give physicians quick access to the recommendation that fits most of their patient's clinical situation. The prescription support-tool is accompanied by an explanatory guide (how to read and use the tool, with examples, online supplementary [appendix 1](#SP1){ref-type="supplementary-material"}).[@R9]

Clinical vignettes {#s2d}
------------------

The clinical vignettes illustrating plausible clinical situations have been developed to reflect clinical practice.[@R10] Such an approach has been found valid in measuring quality of care.[@R12] Each clinical vignette corresponds to a specific situation for which physicians will have to indicate, by answering a multiple-choice question, whether they would prescribe oral ATs, with the number, type, dosage and duration. All answers to clinical vignettes' questions can be found in the prescription support-tool. An example of a clinical vignette is presented in online supplementary [appendix 2](#SP2){ref-type="supplementary-material"}. Two physicians (1 cardiologist and 1 internist-geriatrician) from the scientific committee have created 30 clinical vignettes covering most outpatient clinical situations (without considering in-hospital management and bridging therapy) for which the long-term use of oral ATs (single, dual or triple therapy) is recommended or needs to be stopped according to the guidelines.
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Randomisation {#s2e}
-------------

Physicians will be allocated to the two arms in blocks of 4 by use of a computer-generated randomisation scheme implemented in the online survey (1:1 ratio), then stratified by their medical specialty.

Data collection methods and data management {#s2f}
-------------------------------------------

Data from physicians' answers will be automatically integrated in a database for statistical analysis. The data will be completely anonymous. In particular, neither the physician's name nor email address will be collected (there will be no login for participants). There is no planned follow-up in this trial.

Sample size and statistical considerations {#s2g}
------------------------------------------

Considering that 85% of AT prescriptions fully comply with guidelines in the control arm,[@R8] to demonstrate an increase in this proportion up to 90% in the experimental arm, we need to include (for a power of 80% and an alpha risk of 5%) a minimum of 229 physicians per arm. To obtain a multiple of 10 physicians (because each physician will complete 3 of 30 clinical vignettes and to have all clinical vignettes completed the same number of times in each arm), we plan to include at least 230 physicians per arm. However, if more physicians participate, all collected data will be considered. For each clinical vignette, we will consider that prescription is fully appropriate (vs inappropriate) if answers to each of the first four questions (number of drugs, drug class, dosage and duration) comply with the guidelines. To compare the percentage of fully appropriate prescriptions between the two randomised arms, taking into account that each participant intends to complete three clinical vignettes, we will use a logistic mixed model with a clinical-vignette effect and a physician-effect nested in the trial arm. We will use the same method to compare the percentage of prescriptions of oral ATs that comply with guidelines in terms of number of drugs, drug class, duration and dosage, each assessed separately, between the two randomised arms (secondary analyses). To compare the degree of confidence that physicians have that their prescription of oral AT combinations complies with guidelines (quantitative variable: scale from 0 and 10), taking into account that each participant intends to complete three clinical vignettes, we will use a linear mixed model with a clinical-vignette effect and a physician-effect nested in the trial arm. A subgroup analysis for general practitioners and for cardiologist will be done. Finally, to assess the overall usefulness of the tool, we will describe the data of the experimental arm (mean±SD, median (25--75 IQR)). All analyses will involve use of R V.3.5.2 (<http://www.cran.r-project.org>).

Scientific and expert committees {#s2h}
--------------------------------

Our study involves a scientific committee and an expert committee. The scientific committee consists of a cardiologist, two internist-geriatricians, a general practitioner and two epidemiologists. The scientific committee designed the study protocol, created and validated the clinical vignettes and will be responsible for data analysis and writing of the manuscript. The expert committee consists of a cardiologist, a geriatrician, an internist and two general practitioners (medical specialties that often deal with patients needing chronic oral AT prescriptions). The expert committee had to review all clinical vignettes with the prescription support-tool (external validation) to confirm the agreement of the clinical vignettes with clinical practice and their readability. The committee estimated the time needed to complete three clinical vignettes at 10 min.

Patient and public involvement {#s2i}
------------------------------

Patients and/or the public have not been involved in the development of the research or in the study design because only physicians will be enrolled and they will not care for patients in the context of this trial; they will just complete clinical vignettes.

Ethics and dissemination {#s3}
========================

The ethics evaluation committee of Inserm, the *Institutional Review Board* (IRB00003888) approved our research project (no. 18--492). If the prescription support-tool is associated with improving the prescription of oral ATs to comply with guidelines, it will be disseminated to help improve ATs prescriptions. We will create an interactive web tool to improve the ergonomics of the tool and to facilitate the updates. We will assess the impact of this interactive web tool in terms of clinical outcomes in real life. This will be the second step, but we feel that we must first demonstrate that the use of the prescription support-tool (on paper) is associated with better prescription appropriateness before launching a trial involving patients with clinical outcomes. Results of this trial will be disseminated in a paper submitted to a peer-reviewed journal and presentations at relevant conferences.
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